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Abstract
Thepurposeofthispaperistoexaminewhetherornotinflationexpectations
arerational.Thisstudyfoundnoevidenceinfavorofalackofbiasasagents'
expectations,onaverage,systematicallyunderestimateinflation.Thisstudyalso
foundstrongefficiencyinJapan.Thoughthisqualityisdifficulttojudge,the
assumptionofrationalityseemstoholdinJapan.
1.Introduction
Inflationhasreceivedmuchattention.Thestabilizationofinflationisakey
issueofeconomicgrowth;therefore,notonlyeconomicagentsbutalso
policymakersallovertheworldareveryinterestedinthisconcept.
Theanalysisofeconomicagents'expectationsisofgreatimportance
bothintherealworldandinacademicfields.Inthelatter,wesometimes
hypothesizethatrationalexpectationsalwayshold.Theempiricalassessment
ofexpectationsisanimportantissue;however,scantresearchhasbeen
conductedinthisfieldandmuchresearchisneeded.
Thestudyoftheexpectationsprocessisrelatedtoanunderstandingof
howeconomicagentsdevelopexpectations.Severalrecentpapershave
shownevidenceofanapparentstatisticalbiasininflationexpectationsand
haveinterpretedthesefindingsasoverturningtherationalexpectations
hypothesis(Andolfattoetal.,2008).Theonethathasreceivedmuch
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attentionisthisrationalexpectationshypothesis.Thispaperfocusesonthis
issueasitconcernsexpectationtheories.
Thesurgeofquantitativesurveys,relatedtoimprovementsindatacollection
procedures,hasincreasedtheuseofquantitativemethodstopredict
expectations.TheCarlsonandParkin(CP)methodisoneofthemostwidely
employed.ManymethodsalsoappeartoincludetherevisedversionofCP.
Thispaperhasatwofoldfocus.Oneistorevisitthemeasurementofinflation
expectations.Thesecondistoassesswhetherornotagents'inflation
expectationsarerational.Inflationhasreceivedmuchattentionforlongtime
bothintheworldatlargeandalsoinJapan,whichexperiencedhighratesof
inflationin1950sand1960sandhassufferedfromdeflationformorethan
20years.
Thispaperisstructuredasfollows.Insection2,thequantificationofinflation
expectationisreviewed.Section3providesthetheoreticalframeworkand
performsrationalitytests.Section4showstheempiricalresults.Finallythis
paperendswithabriefsummary.
2.InflationExpectationsFormation
Ingeneral,regulareconomicsurveysemployqualitativedatatomeasure
expectations.Inflationexpectationisnotexception.However,although
thesurveysaskconsumersabouttheirevaluationsoffuturemovements
inconsumerprices,theanswersonlyrefertotheagents'opinionsabout
thedirectionofchangesandnotthedegreeofchange.Therefore,thedata
collectedarequalitative.
Thissectionrevisitsthemeasurementofinflationexpectations.TheCP
methodisoftenusedtoconvertqualitativedataintoquantitativedata.'lhe
importantassumptionoftheCPmethodisthateachconsumer,ateachtime,
respondstothequestionnaireaccordingtoasubjectiveprobabilitydensity
functionassociatedwiththevariableofinterest(Diasetal.,2010).
<
<
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Inthenormalstandarddistribution,Pitistheproportiontheanswersthat
fallintheithcategoryattimet,andFisthecumulativenormaldistribution
function.AccordingtoBatchelorandOrr(1988),thethresholdsTitcanbe
writtenas
Tlt=F-1t(1-P,)
T2t=F-lt(1-P,-Pzc)
Tat=F-'t(1‐Ptt‐PZt‐P3t)
Tot=F-'t(Pst)
(1)
(2)
(3)
(4)
Theexpectedinflationratecanbewrittenas:
‐Tsc-T4t
7Tpt-12(5)netT
lt+Tzc-Tat-T4t
wherenpistheperceivedinflationrate,whichplaysascalingroleforthe
expectedinflationrate.
ThispaperreliesonthisCPmethod.Next,therationalexpectationstheory
isexamined.
3.TheoreticalBackgroundforRationality
Theconceptofrationalexpectationsisbasedonassumptionthat
expectationsaresimilartotheinformedpredictionsderivedfromrelevant
economictheory(Muth,1961).Thepredictionsshouldexploitasmuchas
possibleallavailableinformationinthedataset.Moreover,relatedeconomic
theoryshouldincludetheunderlyingstructuraleconomicmodel.
Considerthefollowingmodelforobservedinflation:
Pt=α+βpet+£t (6)
wherePtistheobservedinflationrateandPeiistheexpectedinflationrate.A
testforlackofbiascanbeperfc)rmedbyjoiningtestingaニOandβ=1.The
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rejectionofthishypothesisindicatesthattheexistenceofbiasininflation
expectation(ForsellsandKenny,2002;Kurihara,1995).
Inanonstationarycase,therationalexpectationshypothesismeansthat
theobservedandtheexpectedinflationratesmovealong,sothatthereis
nopersistentdivergencebetweentwovariables.Thelackofbiasrestriction
requirescointegrationbetweentheobservedandtheexpectedinflationand
thatthecointegratingvectorisequalto[01].Ifonerejectsthehypothesisof
[01],thedatasuggestthatexpectationsarebiased(Diasetal.,2010).
ForsellsandKenny(2002)employedaweak-andstrong-efficiencytest
tochecktheefficiency.Totestweakefficiencyrequiresevaluationofthe
statisticalsignificanceofpastobservedinflationvaluesalongwithsignificant
pastinflation,withobservedlagtoimproveinflationforecastaccuracy.
Forstrongefficiency,asimilartestframeworkisperformed.Inthiscase,
however,thepurposeistoexaminewhetherabroaderinformationsetis
orthogonaltotheforecasterrors.Considerthisequation:
e・ニ α+β Ω ・-12+ε・ (7)
whereet=Pt-PeiandSZc_,zmeanstheinformationsetavailableatthetime
expectationsaremade.
AssumethefollowingstaticfactorrepresentationforDtdatagenerating
process:
Dt=ylNFOt+Et (g)
whereINFOtisthevectorofnonobservablefactors.yisamatrixofunknown
loadingandεtisanN-dimensionedvectoroftheidiosyncraticcomponents.1
Thispaperexamineslaggedforecasterrortermsandtakesintoaccountdata
publicationlagsbyincludingtherelativepositionoftheseries,sothatat
eachtime,theindependentvariablesconsideredreflecttheinflationavailable
totheeconomicagentsatthetimeofthesurvey.ThispaperisbasedonDias
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etal.(2010)andemploysthefollowingmodel
　 わ
・・=α+ΣX・eレ ・+Σ Ψ」INFO」,・-12+ζ(Pet-1-P・-1)+・・(9)
1=1ノ 司
whereaisthenumberofautoregressivetermsincludedintheexamination
oftheautocorrelation,ee;isthejthcommonfactortakenfromthebroad
informationset,andbdenotesthenumberofcommonfactorsconsidered.
Agentsarestronglye伍cientifthehypothesisΨ=Oisnotrejected.
4.EmpiricalResults
ThedataarefromOECDmaineconomicindicators.Thesampleperiodis
from1980to2009.AlthoughtheJohansentestresultshowstheexistence
ofcointegrationbetweentheobservedandtheexpectedinflation,theresult
clearlyrejectsthehypothesisofacointegrationvectorbeingequalto[01].
Nevertheless,whenweonlychecktheconditionofβ=1,thishypothesisis
notrejected.
Thetablebelowpresentstheresultsofthetestsforthedynamicadjustment
ofobservedandexpectedinflation.
Table.WeakandStrongExogeneityTestResults
P Pe
WeakExogeneity StrongExogeneityWeakExogeneity
ζ=0 ζ=o,Ψ1=o z=o
Coe伍cient p-valueCoe伍cient p-valueCoe伍cient p-value
一〇.010 0.070 0.1s 0.095 一〇.058 0.000埠料
Note.***denotessignificantat1%level.
Accordingtotheresultsshownabove,expectedinflationadjustmentsfor
observedinflationrateareproveninthelogrun.Moreover,thereverse
relationshipdoesnotseemtobesignificant.2
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Conclusions
Thepurposeofthispaperistoexaminewhetherornotinflationexpectations
arerational.3Thestudyfoundnoevidenceinfavoroflackofbiasinagents'
expectations,onaverage,insystematicestimatesofinflation.Efficiencyis
difficulttojudge;however,theassumptionofrationalityseemstoholdin
Japan.
Itwouldbeinterestingtoexaminethesamedataforothercountriesand
othersampleperiods.Toomuchvolatilityhasoccurredduringthesample
period,soitmaybenecessarytodividethesampleintotwoorthreeperiods.
MethodsofcalculationotherthanCParenecessary.Theresultswould
maychangesignificantlydependingonthemethods.Thereisalsosome
possibilityoflargerinformationsetforinflation(Berk,1999).
Furtherresearchisneededinthisfield.
Notes
1.See,forexample,StockandWatson(1998)andLiziak(2003).
2.TheresultsarelinewiththeForsellsandKenny(2002).
3.Nunes(2010)estimatedthePhillipscurveandsuggestedthatsurvey
expectationscanbeasignificantcomponentoffirms'expectationsand
inflationdynamics.
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